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This is the fifth in a set of reports presenting, in tabular form, the results 
of utilizing high speed digital computers to calculate, by the trajectory-tracing 
method, the motion of charged partic'es in a mathematical simulation of the 
internal geomagnetic fieid. The pr. ‘pal results of thes+ eytensive calculations, 
which have been made over tne past 15 vears, have beer the determination of the 
geomagnetic cutoff rigidity for specific locations on the earth and the dete~mina- 
tion of the asymptotic directions of the cosmic rays arriving at these locations 
frem specific directions. 

It is the intent of the authors tc assemble these values in a group of reports 
so that they will be available to the scientific community both for analysis of 
scientific data and for comparison with other similar values that may become 
available by more sophisticated methods, The first four reports in this set 
presented various tables of asymptotic directions and cutoff rigidities for Epochs 
1955 and 1960, This report contains *-bles of trajectory-derived asymptotic 
directions and vertical cutoff rigidities for a world grid as calculated employing 
a geomagnetic field model formed by the International Geomagnetic Reference 
Field coefficients with time deri, atives appropriate for Epoch 1975.0. 
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Tables of Asymptotic Directions and Vertical Cutoff 
Rigidities for a Five Degree by Fifteen Degree 
World Grid as Calculated Using the International 
Geomagnetic Reference Field for Epoch 1975.0 


1, INTRODUCTION 


The knowledge of the asymptotic direction of a cosinic-ray particle and the 
cutoff rigidity of an observation point on the earth is often necessary and some- 
times essential for a meaningful analysis of various problems in cosmic-ray 
physics. The asymptotic direction of a particle having a specific rigidity is the 
direction in interplanetary space from which the particle comes prior to its inter- 
action with the earth's magnetic fields, and is a primary means of relating cosmic- 
ray intensity variations at the ea-th with the direction of these particles in inter- 
planetary space.! The cutoff rigidity of a specific location on the earth is the 
rigidity below which cosmic rays are inaccegstole to that location. 2"? 

Since both the asyinptotic directions and the cutoff rigidities are a function of 
geographic location, zenith and azimuthal angles. and the calculation of these 
values involves considerable computational time, it is impractical to determine 


(Received for publication 2 April 1975) 


1. McCracken, K.G. (1962) The cosmic-ray Mare effect. 1. Some new methods 
of analysis, J.Geophys, Res. 67:423. 
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StOrmer, C. (1930) Periodische Elektronenbahen im Feije eines Elementar- 
magnetea und ihre Anwendung auf Briches Modellversucre und auf Eschen- 
hagens Elementarwellen des Erdmagnetismus, 2. Astrophys. 1:237 -274, 


3, Rossi, B. (1940) System of units for nuclear and cosmic-ray phenomena, 
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anicotcoeritvoof values taye been utilize boric arily in various analyses, 


e 4 ys “seut This work we have r.uintaine-}a com posite listing of all locations for 
3 ‘hp howe have rc ade these catclatians. The ourpose of this set of oublications 
“4 inwahwar forr:, listings of asymptotic directions and cutoff rizid- 

ate dusing the tra.ectoryv-tracing method, The first four publications 

» a : nedtne results of the extensive cutoff rigidity calculations 
Fi: ro tde using the Finch an? Leaten”  ¢tFhpech 1955.0) internal zeoraynetic field 
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roodel, as weil ac a srmialler set of results obtained using the Jensen and Cain™ 


Moock 1-60.90) treba coeffictents, Tris report contains the asvnptotic directions, 
rmoeaniensed ferret, for a world vrid with srid points 5 jegrees in latitude and 15 


. ie srees in linvitu ie as calculate } utilizing the International Geomagnetic Refer- 
no 


ete Fiekt HGR with tice jerivatives avohei so that the coefficients for the 
field rovuel are appropriate for 2 1975.0 Epoch, Yhese asymptotic directions 
d are given in Appendix A, with a sumamary of the vertical cutoff’ rigidities for each 


‘ of the worid grid locations given in Appendix B. 


2. COSMICRAY ASYMPTOTIC DIRECTIONS 


In the various: studies of cosmic radiation, it is often necessary to know the 
‘direction of particle motion in the interplanetary magnetic field near the earth 
in order ty relate the intensity observations at a specific location, azimuth, and 
zenith acute onthe earth to an interplanetary fiux. With this purposeinmind, the 
concept G? asymptotic directions of approeachhas been developed over the years by 


90 3 
ie Brunberg and Dattner, a4 and 


researcters such as Maimfors, 78 Brunterg, 
MeCracken,. i The asvmototic direction of approach defines the direction of a 

velocity vector in geocentric coordinates such that the direction of this vector is 
narallel .o a radial from the earth's center. Accurate numerical calculations of 


26, 32,33 


the asymotetic directions of approach have long been advocated, however, 


the earlier work was limited to dipviar field models because of the complexity 


Due to the large number of references in the above text, refer to the list of 
references at the end of this report for specific information on references 4 thru 
33, 


30,34, 95 


of the preblem. The alvent of hivh-speed digital concputers made it 


ct relatively accurate + ather-atica’ mo adels of the geomagnetic 


possible to const: 
field anito inteyrate the equation of charved particle rm:iation in these magnetic 
field r-odels, The standard method for representiny the miaunetic field is to 


define a riagent:: potential function © in ternis of @ spnerical harr.onic expansion, 
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where g 0 and hh are the (;auss coefficients, Pe tens 8) are the pa:tially nor- 
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malized lLesen-dre functions, and ais the average radius of the earth, This 
method is lesoribed adequately by Chapman and Bartles - andis the r.ethod 
commons used for constructing models of the geomagnetic field. The magnetic 
field vector, HB, ray be camped at any point where the potential function is valid 


by obtaining the derivatives of the potential function: 
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The equation for charged particle motion in a magnetic field, in vector form, 
i a p 3 
is 
° e : 
R- — R*«B8. 
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In spherical coordinates this equation expands to the following differential 


equations: 


34. Jory, Fos. 618556) selected cosmic-ray orbits in the earth's magnetic field, 
Phys. Kev. 103:1068. 
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35. Lust, R. $1957) impac' zones for solar cosmic-ray particles, Phys. Rev. 105: 
1827. 


36. Chapman, S., and Bartels, |. (1951) Geomagnetism Vol. 2, Oxford Univ. 
Press, London. os 
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in these equations we use the following notation: 


R position vector of a cosmic-ray particle 
r radial distance from the center of the earth 
A.) co-latitude 
é longitude measured eastward from the Greenwich meridian 
v magnitude of particle velocity 
: Ver Vers velocity components in r, 9, and 6 directions 
4 c velocity of light me: 
4 2 7 
j m inertial mass of coSmic-ray particle, m = my, 1- ae : 
7 where my is the rest mass or 
3 B vector magnetic induction in Gauss 
: 
4 e cosmic-ray charge in esu. 
q Since the generai equation of particle motion in a magnetic field does not 


have a solution in closed form, it is necessary to emplov numerical methods to 
détermine the traiectory of a charged particle inthe geomagnetic field. With 
the advent of high-speed digital computers, it became -possibie to cbtain an 


10 


Eo 


a curate sereteemn to tus orebien cor a specified field model, rigidity, and 


one : a. 7 
ie Per acre adi or ” it modification of the Runge Kutta iteration 
Ry : 
eine d, as atarted te 7 becarne the standard method of tracing 


-georaenetic Geld. [In this process, a know- 
le tre oi the ooasition ani veloc. coordinates of one point on the trajectory is 


used, oo oar cio with the hfferential equations, to give the coordinates of a 


Subse poent into the trate.tors, Reneated rlication gives sufficient points 
t. ther tee fly roe co 
erin aie iy prise ess we utilize the fart that the orbit of a nega- 


€ wf outward fror. the earth fror- a specific location 
wot tieetical te the orbut of a positive particle of equal rigidity 


cme certs, andultir ately arriving at the sare location in the same 
‘rar 3 anim ethocis that use the lifferential equation of motion to 


nee lats fa onarve i oarticie in the geomagnetic field bs using the 


‘lor technique have been oublisned several times and will not 
. . *, 33 -+9 


be repeated here, 
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In practice we wish to integrate the trarectory utilizing the minimum number 


of calculations, This involves a compromise between choosing the largest step 


s2ze to rinimize computer time anu the necess.ty of using a small step s’ze in 


scess tO Keep the error within acceptable lir.its, For these 
-aisulations of tne 1v75 world grit, we replaced the librars of step sizes provid- 

. ae . 3B eos . : 
ejin the original MeCracken prograrn with a computed step size that is between 


1°25 and 1/20 of the distance traveled during one gyration. Ina uniform field 


the ture required for oné gvyi.ation 15 
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37. Gili, Ss. (1951) A process for the step-by-step integration of differential 
equations in an automstic digital computing machine, Proc. Cambridge 
Phil. soc. 47:94, 

38. MeCracken, K.G., Rao, l.R., and Shea, M.A. (1962: The trajectories of 
cosmic rays in a high degree simulation of the geomagnetic field, M.1.T. 
Tech. Rept No.t7, NYO-2670, 

» Shea, M.AL, Smart, D.F., and MeCracken, K.G. (1965) A study of verti- 
cally incident cosmic-ray traiectories using sixth-dezgree simulations of 


the geomagnetic field, AFCRI. Environmental Research Papers No. 141, 
AFCRL-§5-705, 

40. Shea, M.A., Smart, D.F., McCracken, K.G.. and Rao, , R. (1968) Sup- 
plement to [QSY Instruction Manual No, 10, cosmic ray tables - asymp- 
totie directions, viriational coefficients and cutoff rigidities, AFCRL 


Spec. Reports No.l, AFCRLI-68-0030. 
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anere Pas in unite of GV, oe is in units of kr ‘sec, and Bis the ratio between the 
particle velocity andthe speerof light. if the distance traveled durtnz a evra- 
tion is chvided inte 30 steps, tnen the step size, H, in units of tine, is approxi- 


mately 


Since the earth son 


metic fieliis notumiforn., we recom outed the steo lenyth 


for each Runve Kutta iteration step, At each steno the velocity of the particle 


i was checked and ifthe current value of B differed from the initial value by nore 

4 than TI: 1°, the inteyratinn was feclared unacceptable ant the trajectory re- 

4 car outed with tne previous step size, H, dividedin hail, 

a In the original work, an hefore the existence of the internlanetary magnetic 

: leliwas verified, the orbit of a charved perticie was traced through the geo- 

q magnetic lelito a fistance = the earth (selected as 25 earth 
radii by MeCracken) that tre effects of the zeormaznetic fieli on the orbit became 
essentially insignificant. \t this noint the direction of motion of the particle was 

4 calculate din terms of the zeucentric coardinate system as illustrated in Figure 1, 

3 The “asyn ptotic latitude’, ., ig given by 
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Figure 1, Mlustration of the Definition of the Asymptotic 
Es Direction of Approach 


and the “asymptotic longitude’, &, by 
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In lieht of the current knowledge of the riaunetosphere ani the rmagnetosnheric 
tail, the orizinal definition of the asyrniptotic direction of approach has been some - 
what modified to mean the direction (in geocentric coordinates) of the velocity 
vector of the cosmic ray when it penetrates the magnetopause or at some arbitrary 
distance down the maynetospheric tail, For cosmic-ray trajectories with rigid- 
ities far above the cutoff rigidity, the computed asymptotic directions of approach 
at the position of the magnetopause ohtained using a magnetospheric field model 


an} those calculated using only an internal field are vers ::milar. For cosmic- 


ray trajectories having rigidities 2 to 3 GV above the cutoff rigidity (or ~ 5 GV for 
the vers high polar latitudes), Significant differences occur between the asymptctic 
directions corm:puted using only internal fields and those computed using magneto- 

spheric models containing both the magnetic fields of internal origin and those due 


: wy Al ok: ; 
to currents on the magnetopause and the magnetospheric tail. Near the cosmic- 


ray cutoff rividity, the asym:ptotic directions of approach of cosmic rays with 
rigidities of anly a few GV computed with an internal field, have relatively little 
correspondence to those calculated using magnetospheric models, 

The asymptotic directions contained in Appendix A of this report are intended 


as a reference standard for Epoch 1975.0, These calculations were made using 


9 
the [International Geomagnetic Reference Field” model of the quiescent internal 
geomagnetic field with the time derivatives applied such that the coefficients were 
appropriate for describing the geomazentic field for Enooch 1975.0. The calcula- 
tions were initiated at 20 km above the surface of an oblate earth where the radius 
of the earth TCinitial) is yiven by 


fi 2 2 \ ea ! 
Fusitial jz [1 - €” cos” A * 20.04 ‘ 


In this equation b is the minimum (polar) radius of the earth (6356, 9 km), € is the 
eccentricity (e? = 6.725 X 1073) and a is the average radius of the earth (6271, 2 km). 
Calculations were continued to a distance of 25 earth radii, at which time the 


asyniptotic directions of approach were computed. For a number of cosmic-ray 


41. Gall, Ruth, Jiménez, .J., and Orozco, A, (1969) Directions of approach of 
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ns, J.Geopkys. Res, 74:3528. 
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stucles these asymptotic directions are quite useful in ascertaining the amount 
of veonacnetiv bending costic ravs unmlervo before arriving at a specific location 
on the earth, ‘lhese tables are lin:ited to the vertical direction with 20 GV as the 
highest rigidity contained, Except for locations near the equator, higher rigi- 
dithes have asymptotic directions for vertically incident particles that approach 
the vector magial, 

T 


Th our research utilizing ase: ototie directions of aoprouch for cosiieeray 


studies, we find that the asvinptotic: directions of vertically incident particles 
are a reasonable approxin.atian to the entire asvn-ptotic cone of acceptance ex- 
cept for rigidities 210 GV above the cosmic-ray cutoff rigidity of a specific 
location, At rigidities where the evro radius of the particle is small compared 
to the radius of the earth, the trajectories of all other azimuths and zeniths 
angles are similar to the vertical trajectory with a phase angle displacement 
which accounts for the initial pitch angle. This is sometimes referrer to as the 
foeus' 10 effect of the veomaunetic field. 

The asymptotic directions of approach presented in Appendix A are at stand- 
ardized intervals of 1 GV from a magnetic rigidity of either 10 or 20 GV (depen- 
dent upon location) down to near the rnain cone cutoff rigidity. Approximately 
0.5 GV above the inain cone cutoff rigidity, the ceomagnetic bending is more 
extensive and asymptotic directions are viven in 0.1 G\ intervals. Vers near 
the main cone cutoff rigidity, asymptotic directions are given at 0,01 GV intervals, 
This report does not include the asymptotic directions of the allowed trajectories 
in the penumbra; however, the results cf the trajectory calculations at 0.01 GV 
intervals through the penumbra, inctuding the asymptotic directions for the 
allowed rigidities, are contained on magnetic tape available through the World 
Data Centers, 


3. VERTICAL CUTOFF RIGIDITIES 


Cosmic ray cutoff rigidities are obtained by determining the "fate" (whether 
an individual rigidity has a trajectory accessible from infinity ar is forbidden) 
of cosmic-re' trajectories over the entire rigidity spectrum. Starting ata 
rigidity hig! 2bove the hichest possible cutoff, cosmic-ray trajectories are cal- 
culated at discrete intervals, decreasing in rigidity until we are satisfied that 
the cutoff has been reach d, As the calculations progress down through the 
rigidity Spectrum, the results change frorn the easily allowed orbits to a complex 
structure of allowed, forbidden, and quasi-trapped orbits (loosely called penumbra), 
and finally to a set of rigidities where the trajectories all intersect the solid 


earth, As a result of these tyne of trajectory calculations, we can define three 
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distinct rigidities: the main cone cutoff, P(M), above which all rigidities are 
allowed, the Starmer cutoff, P(S), below which all rigidities are forbidden, and 


an effective cutoff rigidity, PC, which we have defined as 


P(N) 
PC = P(M) - ( dP ‘ 


res 
PO) allowed 


thus allowing for the opacity of the penurnbra. A -letaile:? definition of these 
effective cutoffs has been published, ° and the effect of different spectral slopes 
and coupling functions has been investigated by Dorman et al. af In the penumbral 
region of allowed and forbidden orbits, calculations were made at discrete 0.01 
GW intervals in an effort to define the structure within this revion. 

There is an inherent hazard in using the trajectory -tracing method to deter- 

nine the structure within the penumbra in that some of the allowed rigidities 

may not be found due to 4 systematic limitation resulting from performing the 
trajectory calculations at ‘discrete intervals, In our work we have made the 
specific assumption that if a trajectory is accessible (or forbidden) at a rigidity 
Pi then this result is anplicable over the intervals between Pi + AP/2 where AP 
is the size of the rigidity interval. However, we recog: ize that the penumbra 
consists of a very complex structure of allowed and forbidden bands, and this 
structure is most certainly finer than the 0,01 GV intervals employed, Consequently, 
calculations down the rigidity spectrum at finite discrete intervals might miss 
some of the allowed rigidities for a specific location and cirection, 

{t is.difficult to be assured that the lowest possible rigidity which may be 
allowed for a given locution in a specific direction (that is, the Stormer cutoff 
value) has been precisely determined. We have found that for complex penumbra, 
extending the calculaticns to lower rigidities at smaller rigidity intervals, often 
results in an additional allowed rigidity considerably below the previous last 
allowed rigidity. This problem and the degree of confidence to which we feel 
we have located the lowest possible allowed rigidity is discussed in detail by 


Shea and Smart, a 


42. Dorman, L.1., Gushchina, R.T., Shea, M.A., and Smart, D. F, (1972) 


Cosmic Rays Effective Cutoff Rigidities, Publishing House ‘Nauka’, 
Moscow, USSR. 


43, Shea, M.A., and Smart, D,F,. (1974) Tables of asymptotic directions, cut- 
off rigidities, and reentrant albedo calculations for Palestine, Dallas, 


and Midland, Texas, AFCRL Special Reports No. i175, AFCRL-TR-74- 
0159. 
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The effect of the currents in the :agnetoSphere and the magnetospheric tail 
were not consi-}ered in these calculations. The work of Galletal, a4 Smartetal, be 
and Srcart and siieu 7° have shown that the inclusion of these currents and the 
magnetospheric tail results in a significant lowering of the cutoff values at loca- 
tions for which the internal field vertical cutoff rigidity would be £0.5 GV, and 
therefore, care should he taken when using these tables for these locations, The 
effest- of these external sources would result in slight decreases (~0.1 GV) for 
lorations where the vertical cutoff rigidity calculated with the internal geomag- 
netic fielt model is between 0,5 and 2.0 GV. Little if anv effect is found for 
locations where the verticc| cutoff rigidity is higher than 2.0 en? 

Vertical cv off rividities for each of the world grid locations are given in 
Appendix L. Each grid point is identified by the geographic coordinates, together 
with the L viiue calculated using the same field model utilized in the trajectory -~ 
tracing progran. tthat is, the IGRF ef model), All L values were calculated for 
an altitude cf 20 km, consistent with the initializing of the trajectory-tracing 
technique. The various cutoff rigidity data for each location are in order of main 
cone cutoff rigidity, P(M), the Stormer cutoff rigidity, P(S), the width of the 
penumbra, and the effective cutoff rigidity, PC.” AN rigidities are in GV. 


44.0 Gall, Ro. J-menez, 2., and Camacho, L. (196€) Arrival of low-energy cos- 
mic rays via the magnetospheric tail, .|. Geophys. Res. 13: 1593, 


45. Smart, D.F., Shea, M.A., and Gall, Ruth (1969) The daily variation of 
trajectorv-derived high-latitude cutoff rigidities in a model magneto- 


sphere, .', Geophys. res. 74:4731. 


46, Smart, D.F., and Shea, M.A, (1972) Daily variation of electron and proton 
geomagnetic cutoffs calculated for Fort Churcmill, Canada, J,Geophys. 
Res. ¢7:4595, 


47. Shea, M.A., and Smart, D.F. (1971) Calculation of the magnitude of the 
daily variation of vertical cutoff rigidities and associated changes in the 
neutron monitor response for selected North American neutron monitors, 
12th International Conf. on Cosmic Rays, Hobart, Conference Papers 


(hiversity o asmania) J: 
* The abbreviations for the main cone cutoff rigidity, the Stormer cutoff rigidity, 
and the effective cutoff rigidity in this paper have heen changed slightly to permit 


computerized headings in the tables, Earlier wor: used the abbreviations Pm, 
Pg, and P, for the main cone, Stormer, and effective cutoff rigidities respectively. 
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Appendix A 


Table of Asymptotic Directions for the World Grid as Calculated 
Utilizing the International Geomagnetic Reference Frekd for Epoch 1975.0 


Table Al lists the asymptotic directions for world grid locations with grid 
points each 5 degrees in latitude and 15 degrees in longitude. The listings are 
arranged hy latitude with six longitudes tu a page, Starting with the northern 
polar regions and decreasing in latitude to the southern polar regions. 

The geographic coordinates are given across the top of each page with the 


appropriate rizidity and asymptotic directions given underneath the cocrdinates, 
Each listing continues with decreasing rigidity values until the first forbidden 
orbit is reached, These forbidden orbits are designated by either an ''R" or an 
"F'') representing reeantrant or failed-to-reach-a-solution respectively. The 
rigidities are in GV, and the asymptotic directions given in geocentric coordi- 
nates to the nearest degree with positive latitude in the northern hemisphere, 

3 negative latitude in the southern hemisphere, and longitudes measured east from 
4 the Greenwich meridian. Negative asymptotic longitudes indicate that the grid 
point is inthe Western Hemisphere and the cosmic-ray trajectory did not cross 
the Greenwich meridian during its orbit from the interplanetary medium to its 
detection point. Asymptotic longitudes greater than 360° are indicative of the 


ql number of times the cosmic-ray particle crossed the Greenwich meridian during 


= its trajectory as it circumscribed the earth. 
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Appendix B 


Table of Vertical Cutoff Rigidities for a World Grid as Calculated 
Utilizing the International Geomagnetic Reference Field for Epoch 1975.0 


Tne table in this appendix summarizes the verticai cutoff rigidity values for 


a world grid with locations 5 degrees in latitude and 15 degrees in longitude. 


Each of these values has been determined bv the trajectorv-tracing technique 


utilizing the International Geomagnetic Reference Field 2? with time derivatives 


applied so that the coefficients of the model are appropriate for a 1975.0 Epoch. 


The format of this table is: 


Geographic Location: 


L value: 


P (MM): 
P(S): 


Penumbral width; 


PC: 


Seah niseecoac SRI a OL, 


The geographic coordinates of each grid 
point are given with the latitude as posi- 
tive for the northern hemisphere and 
negative for the southern hemisphere, 
and the longitude in degrees East of 
Greenwich, 


The L value, in Earth radii, calculated 
using the International Geomagnetic 
Reference Field 27 (Epoch 1975.0). 


The main cone cutoff rigidity (in GV) 
for this location, 


The Stormer cutoff rigidity (in GV) for 
this location. 


The difference between the main cone 
cutoff rigidity and the Stormer cutoff 
rigidity (in GV), 


The effective vertical cutoff vigidity 
(in GV) for this location. 
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TaS_E 31 


Sums ae of PERTICAL CUTOFF RISLOLTIES FOR THE wCRLD SRID 
RS CALCU. ATED JSING THE IGRE EPOCH 1975.01 GEOMAGNETIC FIELD SOOEL 


GEOGRAPHIC L PE NUMGHaL 
LOENTEFI CATION ual. LON. WALUE eta ets) wloTtk Po 
wom 0 GRID 90.76 9.06 22.209 0.92 b.d2 8.8 4,82 
WORLD GRID 80.90 15,00 16.103 a.2s O.84 v.05 0.86 
wORLD Z210 $3.20 0.00 15.655 3.95 0.36 0.90 2.96 
wORLO GRIC 39.70 85.05 Aaedet 3.49 0.99 a. 00 3.09 
wORLG GRID ah,90 427,90 13.17%e 0.23 a.99 8. 90 3.99 
womod GRIO 32,30 75,00 12.050 0.19 0.17 0.09 3.10 
womLO G@IO 40,90 90,00 42.1465 u.t9 0.10 0.00 O10 
wORLG GRID 98.98 105,56 sen5lG ae8k Oatt Q. 08 Q.lk 
womod GRID 40.90 120.00 112662 o.ii Qelh G. 40 0.42 
weed GRIO 8Q,72 135.95 47.336 rey} Ott 0.90 O.tt 
Z WORLD GRID ge.92 150,09 12.568 0.96 6.19 0.00 9.10 
wom.o GRID 49.50 145,00 43.558 3.98 4.38 2.90 0.06 
z WORLO GRID 30.90 189.00 15.009 o, 98 O.a6 0.00 o, 96 
; WORE GRID ac.30 195.99 LA. 7e? Oo. 44 D.9% 0.09 0, at 
womLd GRID $0.99 228,99 28a? 1.99 
vomio0 GRID 39.99 225.90 37,312 9,00 
. wom GRIT 99.10 249,99 66.186 0.00 
wOMmO GRID 49.70 255.90 168.3954 3,90 
wom. GRIC 43.90 272.99 116.328 9,00 
womo CAI $2.30 268.90 2272.52 5.00 
word GRTO $5.39 393.9¢ 222,876 0,ag 
wom0 G& 10 A939 545.90 B1.770 9.40 
wOomd GRI0 42.90 330.00 w4.b73 a,a8 
wom0 GRID $9.90 145.99 29.617 9,90 
WORD GAIO 75.39 9.09 122265 9.19 9.10 0.09 3.40 
womd GR10 75,59 49.08 10.292 Qe th D414 o.90 O. ie 
wormtd GRI0 75.90 36,00 9.27 0.35 6.18 6.59 918 
wORLD GRI0 75.90 5,845 0597 9.20 9.20 a, 60 0.29 
woRLO GR19 75.90 63,60 6.175 2.25 9.22 a. 03 3023 
WORLD GRID 75,30 5,90 7.696 Q.25 4.25 a. Oo D.25 
wOMLD GRID 75.90 90.20 7.e9F 0.25 0.25 9.00 0.25 
WORLD GRID 7S.30 105.00 7,532 Q, 26 9.26 a.80 3226 
wom.) GRID 7TS.30 £20, 00 74422 0.27 O.27 6.80 0.27 
WORLD GRIO 75,00 135, 0¢ 7,393 a.25 0.28 Q. 08 0.28 
WORLD GRID 7S.90 150,08 7.928 C. 28 §.26 9.09 0.26 
womc GR Id 7S.35 $65.98 7.473 o. 26 Fra) 0. 98 0,26 
WORLG GRID 75,90 189.00 8.460 8,20 0.20 o. 08 5.20 
ss WORLD GRID 75.38 195, 00 49.432 a.ih 0.14% 0.00 Qik 
Wi wORLD GRIG 75-00 2140, 88 43.551 a.99 0.09 Oo, a 0,89 
womo GRId 75,08 225,08 $8,986 Q.83 9.93 6.00 0.03 
wORLO GRID 75.90 266,09 34.392 0,89 
wORLO SRID 757d 255.80 60.433 6.08 
WORLD GRID 75.06 275.92 127,699 &.96 
womd GRID 75.08 265.00 LSe.io01 o.8e 
WORLD GRIN 75.90 398,00 67,879 aT) 
wom GRID 75096 345, 00 35.038 0.89 
WORLD CRIO 75,98 330.65 21.826 9292 0.92 9.00 0.82 
woRLD GRID 75.20 345, 00 25.577 0. 07 9.87 9.90 h.or 
WORLO GRID 70.58 6,0 755s 0.26 0.26 9.00 0.26 
wom 6210 70.970 15.00 6.626 De Te O54 6.98 reo 
WORLD GIO 78,98 36,90 &.a73 De St Dowd o.09 O. et 
womd GRID 7e.00 #5. 40 5.78t Da ad 645 0. Cae? 
wORLD GRID 7a.58 60.00 5.5ed 8.69 9449 8.40 Bo, 49 
womo GRID 7.30 75,80 5.406 0.56 5D 0406 0.51 
WORLD GAID 7a.ac 90,68 5.293 a.52 6.52 Oo. o9 0.f2 
wOMO GRID 7p.00 1895.08 5.173 0.55 #55 G.00 0,55 
WORLD GRIO 70.90 120.06 S961 a. 65 5-56 869. 09 0.59 
womd GAIO 76.99 135.06 &.565 9.69 9.60 9.09 3, b8 
WORLD GRID 70.36 150.86 5.008 0.65 a.61 a.e8 4.62 
wOMD GRID 70.30 165,99 5,201 4.56 €.56 0. 9D t,56 
WOMLD GRID 70.00 188.98 $,€53 O47 a.e7? 9,00 Gee? 
wom.o GRIO 7FeetG 195.00 6.512 6.39 0.55 8. ob f.3 
wom GRID 70000 2186.00 8.085 6.23 €.23 noe Q,23 
wOMD GRID 10.8633 8.43 o.43 @, 50 8,13 
womo GRID 15.379 Be 6 #.06 9.99 3,96 
WORLD iO 25H Od 0,06 
Wom Oo GIO 37.786 9,a8 
wom D GRIO 38.808 o,38 
wom BD GRIC ZE-ETY 3,08 
wOm.o GQ10 172ed 6.35 Oo. 5.88 $.35 
worn 6Rio 127.002 avait e.ai 9, ad 0,41 
WORLD 6210 9-165 @.a8 e286 O. Se 6.18 


> dium 


Taare 81 (CONTINUES! 


GEOGRAPHIC t PEM MORAL 
IGENTEFICATION LONG. VALUE ecm PIS) wrortn PC 
wORLO G10 65.00 4.00 5.101 6.63 5? 0.0% 0.58 
womd GRID 65,30 15,60 e597 0.78 O72 0.07 3.72 
WORLD GRID $5.30 36.00 ©6235 a.83 8.78 4,05 o.ap 
WOMLD SAID 65.70 45.08 wetl& 0.96 @.88 9.08 0.69 
wORLO GRID 65.270 69.08 &.a7 1.4! 0.94 o.10 0.93 
wORLD GRID 65.70 75.00 3.929 1. 85 0.93 Q.12 0.97 
WORLD GRID 65,30 94.00 3.860 1.93 6.96 O.if 1.0 
woMmod Giro 65.98 185. 00 3,r76 1.15 @.99 0.16 1.83 
WORLD GRID 65.70 220.98 3.€63 1.26 9.93 @,27 1.12 
woRed GtIC 652709 235.80 3.608 1.28 1.15 #.23 1.19 
WORLD GRID 63.10 158.80 3.691 1.29 1.16 0.43 1.28 
womO SRI9 65.30 165.08 3.587 1.21 1.18 Oeil 1623 
wormnd GRID 65.30 180.80 3.456 1,07 0,91 8. 16 0.95 
wORLD G@ID 65.90 195.00 me hbS Qe 75 a.73 6.83 0.7% 
womc G2I0 65.170 210.99 5.355 0.57 0.50 0.07 9.53 
wOMLD GRIO 65.90 225.90 6.862 @. 32 9.32 #.00 0.32 
wOM@Ld GRID 65.00 2060.00 9.608 Q,17 O.17 9.80 o.47 
wORLD GRID 65.99 255.00 13.389 8.09 4.99 #, 08 0.89 
wom. GRID 65.80 270.89 17.489 0.35 0.05 9. 0° 9.08 
wOMtD GUIDO 65.30 265.08 17.729 5.0% 0.06 @.43 Ge ae 
wOoRLd GRIO 55.00 300.30 13.856 3.98 6,98 6.88 0,08 
word GRIO 65.80 315.90 9.974 3.15 G.16 e. 00 0.16 
wORLO GRID 65.90 330.90 7.455 De28 0.26 6.00 0.28 
seOWLO GRIO 65.09 345.93 5.47% B.42 b.42 0.08 O.42 
womDd GRIO 69.08 8. 30 32€98 £022 1.03 Ode leit 
wORLt GRID 69.08 15290 3.399 1.43 1.28 @, 15 1.36 
wORLO GIO 609.70 $9.39 3.223 1.6e 1.36 0.28 1ebe 
wOMLD GRIO $0.70 5.09 3.117 1.67 1.95 0.22 1.57 
wORLD 6R10 $0.03 60.90 3.987 1275 1.a6 9.29 1663 
wOMO GRID 60.00 75.00 2.393 1.482 1,53 4.29 1.67 
wOomtc GR10 6590 96.09 2-960 1.39 1.66 2.29 1.73 
wOMD GID 60.39 105.80 2.482 2.35 1.72 $226 
WORLD GUID 65.30 129.88 2.81% 2007 LBL 8, 26 
wORRG GRID 60.20 136.99 2-782 2.24 1.31 a. 38 
womo GRIo 60.79 154.86 2.732 7,25 1664 a. 42 
wORLQ GREO 60.16 165,66 2.799 2.15 1.72 8.63 1.8 
WOMLD GRID 68,30 180.68 2-967 1,87 1.68 8.27 1.75 
wOMO GRID 65.768 195.86 3.296 2.52 12? 8.25 t.%8 
wORLO GRIO 66.00 229,98 3.856 1.18 0.39 0.20 1,06 
womd GRID $0.40 225.06 6.750 C, bb Qoo% 8692 3.65 
wom GRio 60.98 248,98 Cred | 6.63 0.39 0.9% 9.48 
womod GRID $8.00 256.09 8.101 G. 22 O22 6.40 3022 
WORLD GRIO 60,08 2778.46 9.979 Geil? $15 9.82 O.16 
womo GRID 60.38 285.90 10.156 0.1% Wie 0.99 Bote 
woe. GRID 50.370 $48.90 8.8357 8.21 Boz 0.90 a.21 
womD GRID 68.99 315.68 60469 0.40 G.37 0.935 a, 36 
WORLD GRID 60.370 330.08 5.968 8,65 @.56 9.99 8.59 
wOMLO GRID 560.56 345.80 &.287 Bb. 3% 8.82 $.42 0.86 
womod GRio 2.026 2.11 £.09 e381 1.9% 
womod GRIO Zebed 2.36 1.99 7 2.28 
WORLD GRIT 2.533 2.6% 2.34% 8.38 2.407 
womp S2ic 21265 2538 2039 3.58 2.61 
MOMLO GRID Zeenat 2.49 2.57 o.03 2.68 
WORLD GRIO 2-307 3. Oh 2.16 @.88 2.78 
WORLD GRID 2.325 3,15 2.36 @.60 2.65 
wom. CRIO 2.20% 3,23 2.65 6. 6 2.92 
wORLD G210 2.236 3.43 2.76 @.67 342 
woMkoO G2I0 55.70 235.08 2.193 3.55 2.92 8. Gh 01 
WORLD GRIO 55.98 150.88 2.478 3.53 3.93 0.56 5,38 
wOMd GRIO $5.78 165.88 2.223 3.45 2.77 0,68 3,45 
womg GRID a6. 2.380 3.45 2.70 0,45 2.88 
worm GRIO z.579 2009 1.36 9.53 7.22 
wORtD GRIO 2.958 t.37 1.61 o.26 1.75 
word SRIo 3.599 1031 1.23 0.198 1423 
wOML0 GRID &.332 0.45 0.76 0.69 0.78 
wom.d G20 5.428 a.50 @.50 8.00 0.58 
womLo GRIo 6.636 0.36 6.36 6.08 0.36 
wom.0 G&Rid 6.585 a. 58 @.35 a,93 t.- +o 
womio GSR10 55.98 306.68 5.69 Ba 4b 8.46 0. 80 Ooi 
ame o CRIG $5.18 315.99 & 352 6.4) 9.73 3.88 $75 
WOMD GRID 55.56 738.98 3.686 Bee 3.54 9.28 det 
WORLD GRID 55.00 345.008 J-Le? 1.72 1.ot oon 1.59 
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TAILE 31 CONT INVES! 


re ZEGGRAOHECS . Pr MUMARAL 
q LOENTEFICATION Lat. Lone. ehict cea pissy wrote °c 


% w0MRO SPT 


2.263 3.45 2.94 oe 3.21 
womc sar Zeiwk 3, 7h 3423 ye 3.Sh 
wORLD 2R1)D 2,769 wei} Sead is 3e4t 
wORL> S917 e.31s ele Saad om 3.97 
wOMd SRL 1.3976 west yaw 1. wads 
wOMl 5813 1.983 6 39 Yeo? ie wea? 
wORLD GALS 2239? ee 7d 3.97 yea? ae 56 

4 092 3OTD 1,469 we 4 3.714 1.277 aa 
A woat GID dated 5.18 Y.8s 1. 3h 2268 
E WORMS FATS taany 5.53 Gos ek 033 
a wom GRID 1.437 5.3 BSS 1.4 1992 
woUl GATS be aed S. ii 4.99 Lede ~+67 
3 wO@LD GRID 1.985 me? 3,06 2.8% «27 
4 e9RLO Galo 2.113 3,77 3439 3.08 3.38 
4 WORLD GRID 2.367 3,97 2.31 G0 76 2.84 
; womd BR19 59 2.738 2.28 1.65 9.63 2.93 
4 momo otI9 59 32239 1.52 1.57 0.15 Led 
q WORLD GAT 53 3.892 tee 9493 OBE 3.95 
: wOMLO GRID 59 Geb98 0.75 a.72 0. OF o073 
; wOMD 52D 31 wate? ats 4.68 177 2.49 
;, wORLG SRT 59 wel dh eM dest de ik 2689 
3 WORLD SRD 53 Jest Ls 16.26 d.2t te 3% 
q wom) G89 51 2.325 2 1673 deat 1.98 
j WORLD GRIA 63 2.469 2 Zand 2.5 2.65 
q WORLD 3VIT 25 €..92 1.857 09S esi 2.64 7? 
4 WORLD SRID 220«164293 1.789 5. 226% 9.73 ~i2 
7 30B@LO SRTD 3300«436039 aeTSL 5 932 ot. 78 5.36 
R WORLD ZRIC 39 95,99 1.793 4.93 a. 8 5.51 
wORLO S&T) af 4G. 92 Late? wa?d Lei 3.73 

if ORLD 3Rt* 72 75.33 2.023 5.33 3.87 50390 
som S212 23° 90.42 1.392 5.2% Pec cell 

wOMLO FA12 2195.80 1.57% 5.Si 2eit 2029 

WORLG S212 12 120.96 1.563 5.31 1.94 4.57 

wORLD SAIS 10 235.98 1.867 6.13 10 38 7086 

3 aoMc SAIS 10 459.95 1-568 5.75 1a 2046 
¥ wOMD Sit rf 465,90 1.56 5.26 4028 2033 
4 womc Gat? 29 185,06 1.567 5.16 2.36 5.59 
WORLD GRID df 495.08 1.795 4.33 0.91 +285 

- wOMS GRID 10 216.902 10973 3.00 1.09 +038 
é wWORLO GOTD 32 226.98 2223 2.79 8.56 $416 
y MORO IID 42 200.22 24534 2.22 9.30 2.37 
§ woRLG GAI3 on 255.02 1.54 9.30 LeT% 
WORLD SRT? 32 270.30 1.23 9.23 ded? 

ane. S215 12 285.37 1.12 9.23 1-22 

F WORLD GRID "Q 330.05 isa) 9. 26 ted 
} wORLO GRID 39 316.32 1692 9,69 2028 
«ORD GRID 99 330.95 2.349 3.52 3.16 

3 womec SPD 59 346.97 3,43 1,72 ~.20 
; womd S212 @3.39 a.o° 1.836 66392 6.33 7.89 by ?5 
4 woRd G2rd e2.90 28.05 Leest 7.uk €,18 1.3¢ 7.27 
: wOMO GRID 2.70 39.908 Leah? 7,75 6.39 $75 7,48 
womo 321) ele LeelG 4.33 6.1% 1.69 7.70 

WORLD GRID Land Rone 8.37 2.36 4.13 

wOUd GRID 1.3538 3.33 $.a1 a. 38 3.73 

wont? SR1) 1.379 333 7.73 Le Ef ele 

eoPL3 GRID 1.361 3.73 T.71 2.02 3.29 

wOMD GRID 69.79 126.09 1.558 13.13 6.30 3.23 3609 

x! womG Sa1o 40,35 135.06 1.355 13.49 7.6? 2476 3.89 
of ORL GRID 43279 150.98 1. 56m 8.75 Led 3075 
4 wom) GRic 29.35 195. 8¢ 1.5399 ride £172 2445 
y wORLG GRID 60.29 180. OC 4.469 bead 2.98 7,96 
a woud SRI &I.12 195, 70 1.509 Sand 1.30 5.06 
woMO0 GRIT 9.78 210.08 1.538 m6? 1.9L 5eel 

wORLD G215 9.70 225,09 1.857 3.74 1.18 “55 

woRLD GR19 7.8 260.50 2.367 3.28 8.50 3698 

wOW%D GRID 20.39 255.96 2.337 2.51 0.39 2a?t 

WORLD GRID eh.te 2745.00 2,817 2633 Deo 7.47 

q wORLO GRID sS.73 265.99 24735 1.75 0.42 4293 
‘ WORLO SRID 96.227 $09.95 2.588 z.29 3.9? Zea? 
WORLD 3219 25.58 315,53 tats Vik 3, 6b Seat 

woRLO GRID 9.70 359.90 1.868 Pe] 2.979 6.82 

VOMLO GRID 1.35 365.86 Le Gn8 S.2? 3.76 54d? 
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. 4 TASLE G1 (CONTINUED) 


GEOGRAPHIC u PE NU MBRAL 

TOENTIFICATION cat. LONG, Wilue POD PIS) wot Pc 
WORLD GRID 35.00 6.00 1.328 9.40 8.59 i314 4e5& 
woRLO GRAIG $5.00 15.90 1.238 10.37 6.59 1.78 9089 
wom GRID $5.)0 30.00 1.293 16.5? 6.31 2636 10-10 
3 WORLD GRID 35.90 95.00 1.295 11013 6.50 2.51 10.53 
4 WORLD RIO 35-090 66.90 4.270 13.49 9.30 2.44 11.15 
WORLD GRIO 35.70 75.00 1.233 12-98 9.55 2.45 Liebe 
WORLD GRID "5.90 90.00 4.209 12.36 9.91 2.43 11.52 
; WORLD GRID t 490 106.09 1.206 1ze49 19.12 2,37 11.71 
s- WORLD GRID 3o.30 120.09 1.21 12.58 10.69 2.99 £1.93 
wORLO GRIT tS .10 135.60 1.286 120439) 10.95 Le Se 12.9% 
WORLD GRID 35.10 150.00 1.229 12612 10.56 1.66 11.95 
3 womo GRI3 SoeTe 165.00 1-264 Lleds 9.51 1.93 10.66 
3 WORLD GRID $5630 100.00 Led2m 10.57 7.93 20 Eh Feed 
4 WORLD GRID 35-619 195.00 1.403 Bed 2.72 1.73 3.97 
: wORLO GRID 35.70 210.60 Lo09e 7.90 6.40 1.50 7.65 
4 womOo GRID 35.90 225.08 1.602 b. 26 Seal 0.65 oel2 
4 WORLD GRID 35.09 260.00 1.768 5.35 4.80 6.55 5.24 
4 WORLD GRID 35.00 255.08 t.922 ay Je 3663 0.82 6.25 
wORMLO GRID 35.30 278.90 2.123 3, oe 2.77 0.67 3419 
YORLO GRID 35.70 285.09 2.276 3.29 2.00 0.69 2.89 
wORLO CRIO 35.08 300.09 2.122 we Ot 3.26 0.77 3.58 
if WORLD SRI0 35.90 315.00 1.451 502k 4.69 0675 4.98 
BE WOMLO GRID 35.06 330.06 1.583 7.27 5.85 1.22 6.60 
-_ wORLD GRID 35.90 365,00 1.897 9445 7.59 i. 55 ae?O 
: SORLO 52 T0 39.098 0.00 t.186 Ate87 AO 7 = 204d 141.30 
wOMLO GRID 30,00 145.00 1.466 12.30 10.6% 1449 ALe72 
F WORLD GRIO 30.96 30,00 1,268 12.56 10.33 1.73 42.13 
R wOMLO GRID 30.90 48.09 1.166 23.05 11.36 1.67 12.67 
4 womko GRID 39.90 68.86 L166 13.56 12.95 1.51 13.34 
a WORLD GRIT 30.39 75,60 2.113 16.07 34.97 9.00 14.87 
a wORLO GRIO 30.09 96.00 1.993 16.37 ib.37 6.00 14.37 
iy WORLD GRIT IN.10 185.00 1.99% 1ee4d 14.00 0.90 1048 
Y womO GRI0 30.10 120.06 1.185 19.26 14,26 0.00 14.26 
% wOoRLG GRIG 30.10 135.98 2.216 23.95 13.35 0.08 a3.95 
s woMLO G2I0 30.10 2150.09 1.431 13,66 3.06 9.00 13.eo 
3 wOM@O GRID 39.90 165.89 1.263 12.76 11-6953 9,93 12.72 
a wORLO GRID 38.08 166.90 20215 11699 30.70 1229 42-65 
a WORLO GRID 39.70 195.08 1.278 41,13 9.42 1.77 10,48 
a word GRId 30.90 216.00 10346 10, 32 7.58 2.96 9.63 
WORLD GR IO 39.10 225.69 2.416 9.95 7,95 2,83 4.78 
WORLD GRID 39.30 200.86 1.508 7.18 6.39 0,79 6600 
WOO GRID 30.05 255.88 1.632 5.78 5.35 0.43 5.60 
“a WORLO GRIT 33.90 270.90 1.782 &. 30 belt 0.76 wae 
rs womd GRID 30.39 285.09 1.465 ne 76 J.o1 2.45 wcO? 
4 womo G10 30.00 390.00 20828 5423 4.20 1.08 4.6? 
— WOMLO GRID 39.30 315.08 1.638 7.36 5,75 1.61 6.48 
rt WORLD GRIO 30.90 338.00 1.378 10.96 6,658 1.38 4.6? 
; ‘ WORLD GRID 30.00 345.89 1243 11,22 9.60 1. &2 10,66 
ae wOoMmlO GRID 25.90 9.08 1.092 13.21 12-29 0.92 23.20 
wORO GRID 25.30 16.08 1.873 13.68 12,069 0,99 13,64 
i wom0 GRIO 25.90 38.08 1.067 1h.10  tH.10 ie. it 
‘ wOMO GRID 25.10 #5.80 1.078 is.53 16.53 8.00 14.53 
| WORLG GQIO 25.30 1.056 15.36 15.896 0.09 15.96 
| WORLD GRID 25.10 1.028 15658 1558 0.08 15.58 
womo GRI0 25.36 1.011 15.45 15.85 9.00 15.85 
| WORLD GRIO 25.00 1.01% 15.79 15.79 0.30 15679 
| woRLO G@Io 25.70 1.9626 15.69 15.99 5.a0 Teed 
H WORLD GRID 25.18 1.064 45.03 15.83 9.90 15,63 
: womed Galo 25-90 158.08 41.059 Lhete Lage 0.08 Liles tole 
i WORLD GRID 25.30 165-60 2.068 13.76 13.76 0.98 13.76 
: WORLD GRID 25.10 158,08 1.432 13,07 13.97 o.00 13,07 
: WORLD GRID 23.08 195.08 1.182 12643 12.03 0.90 12.03 
: { wOMLO CRIO 25.968 219.86 1.229 11,62 11.76 0.6 11.63 
c { d0M%L0 GRID 25.90 225.88 1.278 11,07 £8.10 6.97 19.98 
= wOMLO GRID 25.08 1.268 3.78 B.66 1.12 9.Te 
| wOomD GRIo 25.28 1.478 8.15 7.37 0.28 7.69 
wORLD GR19 75.06 1.538 beu2 5.6 0.96 6.86 
‘ wom GRID 25.96 1.636 5.92 &o62 1230 Sete 
{ WORLD GRID : 25.38 1.609 7.96 5626 1.41 6.56 
' WORLO GRID 25.20 Leeda 4G.13 7.67 2626 9.65 
wOMLD GR10 25-90 339.08 1,238 41.71 10.5% 4517 11.67 
| WORLD GRID 25.99 345,80 1,136 $264 11.70 6.91 12.6 

f 

t 
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TABLE S51 tCOMT INUED) 


GEQERAPHIC L PENU MORAL 

IOEMTIEFCATION Lat, Long. WACue Pl 4) PEsh a lots #> 
>. eGsic ¢ 29.70 0.90 1.933 $4.22 d4.12 4.90 dwelt 
a wCM%D a 23.99 15,06 1.3.e iwece imeoe ue OS Lasod 
a wORLC 29.10 30699 4.307 16.75 15.39 2.90 13.39 
wORLO 29.3% 45,00 4.997 15.2? 15.57 a. 3¢ 15.5? 
sORLD 270.70 00.90 +3995 16012 16642 4.00 1eek2 
wOQLO 20.990 75.090 +371 16.83 16.65 4,98 to.” 
wORLD 73.79 99.06 .957 16.47? 16.37 0.90 Lot? 
WORLG 79.39 105.09 +551 16.75 16.75 0.43 16.75 
i aGats 20.°% 120.95 2OFS 16.37) te.37 nos to. 3? 
a WORLD 20276 135.490 +998 15.53 $5.83 1.39 15,83 
4 woatn 73.32 150.00 1.099 15,79 15.23 9.30 15.20 
a woRLD 74.79 165.00 1.038 14.55 16.55 0.9% £4.55 
a wORLD 20.77 180.00 1.276 13.93 23.93 a. a8 145.93 
®ORLO 29.10 195.00 1.108 13.66 t3.09 0.59 13.09 
g WORLO 270.00 210.00 Lelet 12022 12688 0.06 12.32 
Ei WORLD 29.90 225,90 2.275 12.37 12.39 5.97 £2.33 
F wORLD 73.90 260.0% 1.748 Lew?  Ltew? 4.90 Live? 
WORLD 20090 255.00 2.277 13.12 9.22 9.91 3459 
. wORLD 29.90 276.00 1.368 S.3t 7.58 8.63 ?,82 
3 aom) 20.20 285.00 LewSh 6.26 5.71 2,53 ort 
: WORLD SRI9 29.50 300.05 1,652 4.32 6.55 3,17 3465 
3 BORLO GRID 70.39 315.03 1.393 tied 19,55 1.26 bieed 
ig wOMO SIO 29.098 330.00 t.143 12077 12.27 2,59 12,26 
‘ MORLD GRID 20.92 $465.00 1.965 13.56 14.56 8.00 13.56 
WORLD GRIC 15.79 Q.90 1.993 teent  be.o2 o. 98 Le. 8S 
WORLO GRID $5.:0 15.00 +986 15e1% 15.14 a.00 toed 
WORLO GRID 35.90 30.90 197% 15ehS 15.55 9.00 1S.65 
y MORC GRID 15.99 %5.00 2369 16.17 {6.17 a. 00 16.17 
y wORLO G2IS 18.77 60.90 6358 L6e7% Leer e a.ae L5ePh 
: WORLD GRID iv.20 76.09 +937 17.55 17,25 4,08 17.25 
¥ WORLD G2I0 15.00 93.99 +326 174k Pee? 1,98 17.07 
P WORLO GRID 15.10 195.90 0429 72th FAS @.99 L7. dh 
WORLD GRID 16.12 129.00 2362 16.33) 16.33 Q.%0 36.33 
3 wOMD CRI 16.79 135.09 3278 foe SP LAG 37 a, 499 10.37 
3 WORLD IID 19.10 159.90 +376 15.76 15.76 9.06 15.76 
woe GRId W.1e 167.30 +997 15.17 15.17 0.09 15017 
WORLD G3AID 15659 139.09 1.024 ime63 LH ,bS 6,40 14.63 
WORLD GRID 15.)9 135,00 1.952 16.15 bH.16 9.99 1216 
CORO GRID 15.50 210.98 1.576 13-7. 13,76 o.00 13.76 
WORLD SATO 15.30 225.08 1,109 13.32 13.26 @. 08 13539 
WORD GRID 15-70 260,00 1.134 t2.?t 12.23 0.63 12.62 
WORLO GRIC 15050 255.90 4.272 112.53) 11.99 9.5% 11.27 
a WORLD GRED 13.19 279,00 1.238 9.4? 9-09 0. 09 dong 
WORLD S710 15.19 285,90 1.329 10.61 7.43 2.58 Ala 
WORLD GRID 15.00 300.90 1.335 Lie2d 9.635 ae 36 13.71 
i weeO GRID 15.30 3145.00 i.¢18 12.52 12.32 0.908 12.52 
ae WORLO GRID 15-70 390.09 1.38 43.~3 i3,~3 3,99 13.43 
WORLS GRID 15-29 345,00 1.027 teeIF 14,37 9.090 ta.97 
‘ wORLD GRID 10.19 0.00 2133 tH,73 i46,73 9.95 24.73 
3 womi.d GRID 10.70 15.00 -377 15.26 15.26 2.06 12.26 
‘ WORLO GRID 46,00 $6,¢00 2764 15-30 15.82 9.90 15.83 
HORLD SID 19,70 65.90 2355 tb, 34 LbL3% 0.58 76,38 
WORLD GRID 19.10 60.00 east 1b,36 16.3% 3.90 16.9% 
; RGRAC GRID 10-230 75,600 2526 LPewe LPawe 9,29 Ley hee 
“4 WORLD GUID 12.90 30.09 o915 17.5P? 17,67 0.89 17.67 
a3 WORLD GRID 10.30 189.23 2917 17-56 17.56 ae 9t 17456 
WORLD CR IO 18.79 $29.90 7327 17.18 i7.16 9.99 17.38 
WORLD GIO 10.)0 135,00 23462 16.55 16.65 2,00 46205 
wORLD GRID 19.768 156,00 968 16.%9 16,19 a. 419 26.16 
wORLD GRID 10.19 165.90 ore 15-42 25.61 3.92 1° 62 
WORLD GRID 10.96 188.90 .393 15.16 15.16 3.88 15.16 
wORLD GRID 18,30 195.09 tdi? $4.75 N75 a.90 14.78 
WORLD GRID 19.30 210.90 1.929 26.33 14,39 9.38 14:39 
WORLD SFED 13.39 225.00 1,046 14,58 16.09 3.96 24.94 
WORLO SRID 10.90 269.60 £.068 . 13.58 13.08 0, 42 13,46 
WORLD GRIO 19.90 255.99 1.997 12.52 22.218 9. 66 12,55 
“g wORLO GRID £9.99 278.90 1.199 12.03 41.03 2.98 11250 
wOALD GRIT 13.70 285.89 1.222 42.43 19.39 1.33 11.67 
#: WOOF. GRIG 19.98 303.96 16268 z List? 9.93 22.46 
ey WORLD SRit 10.55 345.98 4.345 43.535 13-33 3.35 23.33 
WORN QTD 19.90 330.09 1.058 13.76 13.76 9.90 13.76 
WORD GRID 18.70 365.90 12852 14,25 t6.05 $. a6 14.25 

» 
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TCEWTIFICATIAN 
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wom d 
aomd 
wort 5 
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Ln Ge 


a. 0a 
15.32 
39.06 
05.02 
60,39 
75,96 
37.49 

196.09 
178.38 
135.93 
150.0c 
105.50 
a4ae. 90 
£35.33 
2710.09 
225.99 
2490 95 
255.01 
2°60. 395 
245.970 
$26,909 
315499 
339.494 
345.09 


0.90 
15.95 
$e, 0% 
+5200 
£0.33 
75.90 
30.70 

195.00 
126. a9¢ 
135.09 
296.99 
165,08 
120.95 
195.00 
216. 90 
225.06 
208.0% 
255.20 
2790.95 
2785.95 
390.19 
315,67 
330.09 
305. 36 


9.08 
15.08 
3g.0c 
85.99 
68,20 
75,98 
90.00 

196.39 

120,06 

235.98 

153.99 

165,20 

368.98 

195.88 

ZA. 69 

225.80 

200.00 

755, 18 

278,08 

785.99 

300.82 
315. 89 
330.98 
305.06 
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ei 


14.90 
15.393 
19.52 
46.10 
36.71 
17.22 
17.97 
LP ae? 
tFeil 
16.66 
16.21 
215.83 
15.09 
5.15 
14.32 
ese? 
146.33 
124.63 
11.98 
42.52 
12.78 
13.3¢ 
13.30 
deelt 


13.3% 
14.37 
16.47 
iSaeh 
16.19 
16.62 
16.39 
16.34 
16.73 
16.35 
16.05 
15-61 
15.59 
iS.3se 
15.03 
Lm.7d 
146.33 
13,86 
13.32 
42535 
13.05 
23.38 
13.38 
13.69 


13.13 
13.05 
L269 
14.59 
15.16 
15.55 
13.37 
16.18 
16.098 
15.77 
15.58 
16.53 
15.42 
15.25 
15.92 
Le .7e 
Laewi 
fed 
13.53 


iseit 
34.2.4 
13.19 
23.i5 


13.38 


PE mR a AL 
wIot 


a.9¢ 
3.26 
9.19 
3.08 
9. 6¢ 
o.98 
3.90 
4.9% 
3.44 
2 3t 
3.99 
9.00 
3.38 


an 


9.09 
o.00 
2.205 
3.53 
0.86 
1.97 
3, a0 
9.98 
@. 30 
3.93 


0.5% 
G. 69 
0.00 
9.50 
0.90 
9,08 
g.a0 
9.30 
a.00 
0.30 
a.00 
6.90 
0.08 
9.00 
9.80 
@.9a 
0.098 
0,95 
9.98 
8.00 
5, 9t 
0.00 
5,86 
9. OD 


6.00 
5.60 
9.90 
Q,00 
3,00 
o, 08 
9.80 
9, 30 
Qo, 09 
9.89 
8.59 
0.99 
a, 48 
0.36 
a. a8 
8.99 
G.00 
9.09 
wo 9D 
9.89 
3.32 
9. ae 
2,88 
.9¢ 


ec 


baede 
12.39 
15252 
16.18 
Loo7i 
17.22 
17ae? 
17?ee2 
L7et 
ine bb 
46.223 
15.83 
15089 
12.18 
ty. 82 
Lean? 
1a. 33 
L3ael 
42.67 
12.08 
12.78 
13.36 
13.06 
Le.li 


13.9% 
ies 3ST 
14.47 
15406 
15.18 
Lo. 62 
16.30 
16.2% 
16.73 
16-4 
1409S 
19.81 
19.59 
15.32 
1y.83 
tee Zd 
t<3d 
13.86 
13.32 
12-35 
13.95 
13. 
13.58 
435.63 


23.13 
13.45 
L¥.91 
14.59 
15.16 
15.6% 
19.3? 
46.19 
19.98 
15-77 
15,58 
£2.59 
15.02 
15.25 
15.32 
1s. 7& 
Lwetl 
44.4t 
15.53 
13214 
13.88 
13039 
135.15 
13.0% 
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TABLE 31 (CONTINUES) 


TEDEREOMIC ‘ PE MORAL 

EDEMT IFICATION are LONG. eauue Pct rts) wIcTs ize 
wom GRID -i9.38 6.80 ratSt 1zZ.13 12.02 O31 a2.a% 
woo GRIO -19.78 25.00 1.352 1Z2eTt 22633 a.ae 12.33 
wom wis =19.75 36,30 1.138 a2.Tu £2.71 9.9% igePl 
ao GRIT sivedd as eee er £4.93 13.29 9.04 13229 
woatt S213 -12.397 60.9% 1.691 13.99 33.33 O.a0 a 2 
#080 RIT \e12.°S 78.97 1.088 1H. 5B tf eed5 3.33 1-235 
s7%> GRIT “£9.20 399.92 1.773 teroS then a.93 19.68 
ac@C GRID “47,78 105.08 t.268 eee Cree 9.92 15.96 
ecAG 31S -tde30 329.92 4.253 ies dt bandd 3.38 te.at 
worn RIG =16.39 194.9% 1.389 T4395 Led a,00 10.80 
wom D GRID aty.20 259.8% £2569 1a. 75  teeF2 .83 toa?e 
wow tc G2T3 =13.1% 108.92 1.4953 a eer Bb. Oe 1<. be 
wORLG ORT “14.19 189.90 4.539 wT Cres 6.90 t..9% 
wORLOD G21? =10.)6 2195.92 1.312 16.390 $6.99 @.c6 is, 98 
wOUO GRID “13-36 210.97 1.397 tan73 16.76 3.95 res 
s0RO GUIS ~i2.39 228.45 1.296 twe55 1465S o.3¢ $6655 
wo? SRIG -13.7% 240.53 1.297 Lay ?3 14223 a.0e 16.29 
womt SRL -13,)0 265.02 2.944 3.9m 13094 3.90 15.9% 
wORLO GRID a13.78 270.93 te32e 13.51 32.52 9.00 13.54 
wom 2 GRID 13.32 256.93 1.755 43.10 25628 0.00 135.18 
wOU@D 3219 -£9.99 393,90 1.382 17,32 £24392 0.90 12692 
woRELG SRD 40.00 318.99 1.972 12.32 12032 3.0¢ 12.82 
wORLD 3239 13.95 330.90 1.384 12.58 12.55 9.90 12.55 
worto G2t? -2£2.20 Jes. 99 1-126 12,22 iteed 9.79 12.28 
wOMLD 5913 15476 0.23 1.236 11.93 9.58 1.32 19.75 
wort 6210 “15.90 15.99 4-251 11.93 9.66 1.37 23.92 
wOWO SAID =15.70 30.93 2.263 11.35 10.335 1.32 11.23 
wom 2 G@13 -15.70 %$, 93 10246 tie? 16.57 1.38 42-69 
woR.O SRID =-15.30 66,90 e192 12.35 20521 Les? 12.18 
wOMLD GRID -15,.18 75,93 221863 22.72 Lie??? 9.95 42.78 
eOM 9 GRIT “15.20 2.00 1-477 43,33 23.99 0.09 13.00 
WORLD GRID “15.30 195.08 1-150 13B,c? 12088 a. 83 13.25 
womo 5R10 -45.70 120,00 Lele? 23,37 12023 Leib 13.25 
wom GRID $15.99 135206 Leths 15,358 12.26 1,12 13, 32 
somo GRI0 -15e28 150.99 10152 42.51 14069 6.82 13008 
womo GRID -25.70 165. 68 4-138 13.64 23.77 t. Oy 13.78 
wOMLD GRID =15.2% 166-90 1.8489 deeiZ 16.92 6.09 19439 
WORLD G210 -15.08 195. 59 1.059 tae 2e thet 6.89 tae 
WORLD GRID -15,30 210.88 1.306 14.26 14.28 9,98 14,26 
WORLD GRID 715.20 225.89 1-936 thoi Leeds a. 98 L015 
wom d GRID -25.00 268.80 2eG31 13,397 23.97 9.08 13.97 
woatd GRID =18.39 255.98 1-938 13.63 13.69 Se Ao 13.69 
woMLD GRID -£5,70 270.92 $2835 13.30 13-50 6.90 15.38 
woRL? SRID =15.9% 285.09 4.955 12.33 22.39 a.99 12,89 
WORLD GRID -215,.268 300,00 4.980 20659-12259 a. 08 12.59 
woRLO GRID -15.390 315.09 1.288 12.31 12431 0.90 12,31 
WOMD GRID «15.70 339.00 1.123 1t.46 1.99 8.75 11.76 
WORLD GRIC =15,08 365.95 1.187 11,29 16,03 1.26 £1.45 
wORMLO GRID -?0.30 Be. 38 2.338 9.78 8.30 1.58 3.21 
womd GRID -23.08 215-08 2,374 3. Ge 7.28 Zest 9.96 
WORLO GRID -23,00 34,00 1,302 9.85 ais 1.70 3.29 
momo 6219 -20.39 8.99 1.546 10.27 be Le Oh 2079 
woRLO GRID -20.99 60.08 1.325 10.58 8.62 4.96 12.2% 
WORD GRIT -73.7@ 75.00 t.322 15. ot 7,38 2-66 19.2% 
woRLO SATO -20.70 38.08 1.319 10.72 9.98 tel LOeet 
wOMO GRID =29,70 105,90 4.304 10.398 a.ale 2a oe 19.65 
wOMD GRID -20.90 129.90 16281 11.16 Sate 3.92 10.06 
wORLO GRID -20.39 135.26 3.278 ai, 38 e.95 2.35 10,62 
wORLD GRID -70.98 259.04 1.265 114.65 9.35 2434 19.7% 
womD GRID -29,70 165,08 1.23% 12.25 «10.3% teat 11.33 
wom d GAIC - 24,70 160.89 L.t7e 12073 32.78 0.90 42.78 
womo GRID 29539 195. 08 22229 13.2% L312 Oei2 24.49 
~omd GRIYV -22.09 218.05 1.192 13.86 LI. 6. 0¢ 15.45 
eOMLD GRID =29.99 225,90 16d 43.52 23.512 9,40 413.51 
eORMLO GRID =28,99 268.55 1.072 1SeeE = 13246 0. at 13.46 
womlLO GRID -27.90 255.90 £2962 23.28 23.28 9.08 33.28 
wom G21 - 28.98 270.08 10959 22.9% 22.9% 9.90 12694 
wom.D GRID =20,80 285.53 LeS71L a2.53 12-53 0,40 $2.53 
womo GRID =280.90 394.06 4.992 iZ-th {2.14 s,eo i2.ie 
womo Geio =23.,00 315.66 bet if 12.70) Lbe2d a. 03 11.65 
word 21d =29,08 335.68 2.175 14.05 9.39 1.16 10.73 
woma GRID “23.02 ERE. 98 1.263 210,23 8.67 1.62 ae 
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TABLE BL (CONTINUED) 


SENGRAPHIC L PENU MER AL 

J rhintrereatran Lat, LONG. VALUE Pct p(s) MILOYH or 
woms S210 - 25.00 a.08 1.855 8.92 6.27 2.25 7,85 

womD GRID -25.30 18,00 20818 6.17 6.23 te 7,50 

WOMLO GRO -25.73 36.60 4.532 8.22 6.32 125° 7,7? 

wom O S216 -75.12 $.0¢ 1.91% 8.3% 46.79 16587 7,80 

4 wOMD SIO *25.50 09.90 1.698 8.26 O72 1686 7,86 
* wOMLD GAIO -75.99 75.00 2.696 7,72 6.27 1655 r,37 
: WORLD GRID -25,9% 90.90 1.51% 7.33 5.76 «1683 7,08 
, wom StI -25.70 105.09 1.097 tT. 3 6.26 lee} ‘26 
‘ eCMD GRIO =75,7C 120.00 2.07 7.7% 6.73 9.98 r,03 
q WORLD SAID 75.70 135.00 1.053 8.92 096262 PP 7.71 
4 woMD YRID -25.70 158.60 1.926 8.75 6.79 2,05 3.47 
g women GRID -75.70 165.06 1.378 9. 36 7.23 2087 3.55 
4 woM@_O 6219 -75.30 186.00 1.294 10.37 B57 2.30 10.22 
E woMd GRID 25.30 195.00 1.228 11-58 18.29 1636 11.22 
4 wom0 GUID -75.10 719,08 1.186 12.31 A162? 1.09 2.91 
4 wom od GRID ~25.7% 225.09 1.252 12053 12063 0.96 12.63 
WOMLE GRIO ~ 25-70 240,00 1.428 12.76 12.70 3.00 12.76 

wWORMC GRID +25.70 255,09 4.219 12.72 12472 0.00 12.72 

wOMLC GRID 25.2% 270.00 1.398 LZee? 22043 Je 0b 12.46 

aA wom GRID =75,30 285.02 1.100 22076 44078 = 9428 12.06 
wOMLD CIID -25.70 390.00 t.120 tde23 £1.96 3.53 11.53 
E 2OM0 GRID -25.70 315.00 1.157 Ato32 10.18 9486 19.7% 
4 womO GRID 25.92 3390.00 1.235 10.21 8.86 1.35 9.63 
3 sOM0 GRID 75.90 305.90 1.358 9.26 6.36 2.32 3.36 
WOMLO GLIC +Sy.9 0.00 1.987 7.29 5.28 1-92 6 36 

E womo 3@19 +39.98 15.90 1.681 6.54 5elZ deez 6.02 
+4 wom 0 GRID -39.90 30.95 1.716 6.2% 5.35 1419 5.86 
aa wom@o okIO -39.00 465,99 1.716 €.02 5.18 0486 5.79 
4 wOMLD GRID -30.36 60.099 1.720 oe Ph weal 0.80 5.2 
2 wOMLD SITS -30.90 75.60 1.751 et eT) ee ro.) 5.23 
4 wOmO GRIC +30.90 96.09 1.782 Set Crea) 9.70 5.18 
& wOMLT GRID =30.20 105.03 1.75 5.45 e380 1,07 5.16 
wOMO RIC 738.70 429.09 2.762 5.68 eee = 1-16 3.19 
i: womO0 G&10 ~30.70 135,80 1.70% 5.79 wed a. 5.39 
; wom GRID -38.38 150,08 4.€58 6.13 4.36 Lol? 5.869 
#WOMLD GRID -30.70 165,99 1.563 6.52 Saez 1.39 6.58 

#OMLC GRID 30278 186,00 1.56 6.53 bee5 = 1058 3” 

wom GR1O -39.10 195.00 1.363 9.49 8.926 1641 eh 

4 womO G&15 -39.70 228, 80 1.298 10,72 Be20 «20 82 3e4d 
¥ wO™D? RIO +39.06 225.00 1.2bh 11.42 9.76 = 10 £6 10.64 
Be wOMLD SQYO -38.30 240.68 2.205 11.55 11685 G60 11.85 
3 wom GRID -39.79 255.00 16175 12.92 11.96 6.35 412.90 
¥ WORLD GRID 739.30 270.00 ..t54 41.59 12.8% 0.85 11.58 
wOM@O GRID -32.90 285.90 1Ledae 21,50 11405 O666 11.43 

womLD GRIO +30,00 349.08 1.163 20.33) 19.31 0.68 13.75 

eOMLc GIO +3030 319.09 12212 20.23 9.27% = 2,95 9683 

womO GID 739.90 330.00 1.308 9.32 7.46 2086 8.39 

4 womd Gtic -30,00 365.99 1.550 8.22 Gene 1077 7.09 
a wo GRID -35.98 0.90 1.735 5.66 4.50 1.16 vate 
: wORLO SRI0 -35.16 15.00 1.a6% Ore) 3.80 1699 9459 
wOMLD GRID -35.9N 3a. 00 12533 hb 3,99 0.77 wend 

womd CRIO -35.19 65.90 1.961 we oh 3,80 0,Fh wet 

i WORLD GAID -35.70 60.90 22201 ere | 3649 2,09 4.07 
a wOMLO GRID “35.36 75.00 2.079 4. oe 3.26 8609, 78 y.02 
4 wORLD GRIO +35.99) 90.00 20157 3.5% 2.30 0. be 3.35 
womLo GRID -35.98 105,80 2.176 3.55 z.B4 9.7% 3.32 

4 wOMLD GRID -35.768 120.099 22138 3.57 3n92 2.56 3.37 
BS WORLD G@I0 ~1$.08 135. 58 2.076 3,85 2.58 1. a0 3.65 
WORLD GRID -35.28 158.00 1.369 &.u7 0 3a63 i. Se ae40 

WORLD G@10 -35,10 165.90 1-031 5.15 06 = ie52 #290 

WORLD GRID 35.13 186.00 1.678 $.38 a ee oe) 5465 

wome 6a 10 -35.78 195,00 LethS 6. 7h 5.58 1.18 be Se 

WORLD 6270 -35.390 218,00 Lavine 7,30 5.98 22 7.86 

WORLD GRO -35.08 225.29 1.367 $72 PeGe 2078 Geil 

wom 0 G@10 -35.88 240.09 21.3868 10.65 6.39 2.26 9.58 

oe womio 6210 =35.08 255.60 12259 tte 1,97 G87 Livne 
: woe@Lo GRI0 *3$.38 278,09 1-228 Atetd Lieds 9,05 11.16 
woMd GIO -35.99 285.96 12205 £0.57 10.27 9.68 10.67 

wom. GRID -35.598 399.99 1.222 10.34 Goud = 0,83 9.96 

woRmLo Gaio =35,60 315.09 2.282 5.59 B12 1.38 8.72 

womto 6219 -35.00 339,89 2.399 8.25 6-86 1.39 7.ie 

woRto GRIL 735.008 165.06 1-366 7.22 5-79 1,22 Oe28 


163 


Tame 81 (SONT IMUED? 


SEOCRAPRIC u PERUMBRAL 
LOEWY IEE CATION vat. LONG, wauet erm vtSd wlOTH ec 
WORLD SIIC ~e9.16 @. 06 1.908 eed 3.c@ 9.69 2229 
wOMO GRIG ~60.60 £5.98 2.378 0.05 3.33 &.72 a. 7% 
wom G2T0 -80.98 30.86 2.182 3.85 2.037 04% 3.08 
#omo Gayo =e3,70 &5. 06 2.259 3.58 2.79 9.79 3,21 
poms GTO -89.30 66.60 2-362 3.90 2-07 3.53 2.83 
wOMLO GEIO 88.93 78.94 24526 2.78 Zot? 9.56 2043 
WORD 3870 28.20 96.90 2.692 2.36 $e93 9,43 2.08 
wom Gyo -G,50 £05.06 2.7Te rane 1.89 6.23 2.28 
eOMT GRID -03,00 $20,598 206d 2.26 1.35 Pere! 2.21 
som 0 Ge Td oe4.30 1255.09 2.628 2.43 2-01 Peed 7.2L 
wOMO GRIO =e0.30 198. 02 2.4038 2.45 2.36 0.79 2.65 
wom. O GAO -43,70 165.80 2.223 3.43 3.03 a) 3.26 
wOMLD GRID =eo.10 186.08 1.985 &.18 3.29 5.84 well 
worm RID -eO.28 138. 03 2.792 S.tt 4 ib 0, 9¢ a2 6 
wormt G&10 ~mO.00 210, «a 1.6453 Sett 5a. 6.90 oe) 
wom 0 GRID omG.30 225.99 1-536 r.08 S.5% te S2 6.65 
wOoMmO SRT =63.70 200,00 Leset a.3s 6659 2.3? 6.28 
wom GIO ~e9.99 255.90 1.368 $0,948 #16 1.83 4.75 
WORLD GRID 200.99 270,89 rahi2 10. 3m Jee? 0.87 10618 
womd SRtd -63.98 248.69 10785 20.13 9.29 oe bh 3677 
worm.0 GRIO -00.90 399,05 1.392 9.56 Basi 4.15 6.98 
woRm0 GRID -640.306 315.06 rag7t 6.65 7.26 1.39 7.6L 
wom D 6210 -hO.70 336.00 1.506 6.49 5.56 1.37 ey 4 
WORLD GRID +02.00 395. 08 1.695 4.63 wab7 01% So32 
wOMLD GRID =65.00 9, 60 2.188 5.87 3.12 0.68 3.66 
wom 0 Gel -45.30 15.90 2.304 3,13 2.58 5.61 2.% 
wOMLO GA2I0 -a5.20 30.00 2.h7e 2.814 2.21 6.68 2.93 
WURLD GRID ~m5.90 45.00 2.627 2.62 2.96 6.56 2.38 
wOoRLD GRID -hS.00 68.48 2-836 Zeit $.79 0.41 1.93 
wORLOD GRID -85090 75.00 3.160 1.73 Leal a, 35 1.53 
wom0 GRID 85.08 98.00 Behe 1.35 1.24 O. 4% 4023 
womd GRO -65.10 106,90 3.78% 1.19 1.10 0.89 1612 
womo Gait 05.39 128. 00 3.698 1.49 1.0. 6.18 Lett 
woRkd GRID “45.00 135.68 32489 1.35 4.19 0.16 1.27¢ 
woRad GRID 05.19 158, 80 3.163 1, 05 ae? 0.23 LaGt 
wgmo G20 “WS .26 165.08 2.973 2.13 4.92 a.21 2.2% 
wom 9 GRID -65.00 160.00 2.619 7.77 2.52 0.2 2.72 
wORLG GRID -65.36 195.00 2.131 3.61 3.03 G61 1.33 
somo GRID 45.30 218.00 aeGi2 ». 66 3499 1.19 =~ +2 
vORLOD GRID =45e08 225.00 1.765 5.35 4b 8.5 «693 
wom. G2I0 $05.06 16635 6.2% aT? 1.47 5.71 
WORLD GRID ~45.78 1.509 8. 33 5.97 2.33 7,03 
WORLD G2I0 =65.30 L631 9. 24 7.73 1.58 3.00 
wOMLO GRID 65.70 40392 9.19 7.87 1.32 5.76 
wOMLD GRID ~65,08 1-486 ae 29 7.24 4038 7.86 
wOMLO GUID =45,98 315.08 1.885 7. 26 $.86 be 4 6.94 
WORLD GRID o—5.99 $30.98 1.636 5.32 4.95 0.97 >ee3 
wOMLO GRID -e5.9G 365.05 £2858 52 3.47 Q.65 @.32 
WORLD GRID -50.98 8.88 2e311 3. OF 2.53 Os Se 2.87 
wOMLO GUIS -50.70 15.08 2.586 2.5? 2.19 Oo. 38 2.37 
wORLO GRID ~$8.30 30.89 2,927 2.20 1.72 9. 4B 1.25 
wOMLD GRID 50.79 45.08 3.098 41.78 1.87 6,28 1.68 
WORLD GRID -56.16 60,60 3,081 1.33 41.25 S. ih 1.27 
WORLD GRID =$3,08 75.98 4.016 ie 12 a.98 9.12 26% 
womo GRID -59,08 $9, 00 6.780 8.07 $.65 9.92 6.66 
wom GRID -50.)09 185.89 5,246 a. 4.56 a. 
WORD GRID -39.38 126-09 Sasi 8.53 a,53 8.53 
wOMO GRID -59,10 135. 00 &. 960 6.62 9-59 8.68 
wORMLO GAI0 -$9.09@ 159, 06 e312 aot 9.78 2.66 
woR0 GRID -50,.36 165,68 3.635 4.23 1.42 g.2i 1.15 
womo GRID =58.79 186.86 3.856 i.Te 1035 a. 39 1.263 
wom,o Gio =55.706 £95.80 2.689 au 1.97 oe et 2,26 
wOMO GRID -59.96 240.08 2.708 3. 22 2.51 O.71 229% 
WORLD URID -58.90 225.06 2.338% Seth 3.38 @. 85 3.76 
woMd GtIO “58,38 243. 86 1. 8eo ee Hh 3.93 1.92 woe 
wom GRID =59.18 255.55 1.695 5.68 $.05 €.63 3.57 
wORLO GRID =$0,90 279.99 1.506 v.25 5.55 4.78 7,82 
worm.o Gis -50,70 285.00 1.534 7.77 6.07 1.75 7.57 
wOoRLO GRID *$.28 365.39 12545 7.2% 5.64 1.41 6. 
woe GRID -$a.00 315. 08 12632 5.92% $.83 9.89 5.68 
womD Ais ~$0.96 338.08 40793 4.67 &.95 8,62 eeSi 
WORLD SAID +58 36 365.60 2-937 3.33 362% 8.69 3.59 
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TRALE aL (COMTIRMEDS 


GEOGRAPHIC L PE MUNA AL 
TOENTIFICATION Lar, LOmG, VaLUe Pts Pst “eIOTS ec 
sOMS GRID $5.00 9 8, 06 2.38% ro, ee oe ee eT 2.23 
wOMmLO GRID -55.20 16.90 2.4918 1. 38 1.68 0.30 1.79 
WORLD GRID $5.00 30.05 3.260 oe Or ee Pl) 1&2 
i" womc 5819 -55.32 05.68 3.698 1623 2.97 0.36 1.12 
«OrEN GRID 55.30 60.96 e716 0.90 O.a5 | 9,85 0.87 
wOMD SATO “55.00 75,90 5.299 6.53 0.53 S.e0 0.33 
womd 6219 “$5.30 90,00 6.667 Pay 8.3% 6.08 os 
wom Sato *650710 165.00 8.018 “.23) 9.25 0 BL a8 2023 
q WOMLD GRID *55.10 225.060 Banas 0.21 Ce a ee 4 Q.22 
F 20% S20 55.40 135.88 7,720 o.28 @.25 8.03 0.26 
: eOm.9 GRID -52.00 158,00 6.351 Zest Q.37 G.m% 6. 
3 wOMG 3P1G “55.12 165.90 5.05? 9.58 9.56 3.0% 0.59 
q wome Gaio -52.99 Lot. 8 4.023 1.299 @.er7 0 a.83 on 
4 wOM2 CRIS 55.00 195.00 5.305 deb? 1625 8,24 1.38 
2OM 2 BIC -35.)0 210.00 2.79% 2.17 es es 1.08 
F wom SRIO <55.30 225.00 20426 2.90 2.37 8.53 La bh 
WORLD GRIT 55.30 260.80 2.154 3.60 3.0200 8B 3.6 
“ORC TRIO -55,90 255.68 1.944 e577 3.73 Oo Bh 4028 
L. ¥ WIQLO CR IO “55.90 278.86 2.400 CL, a es Oe wate 
3 WORLO GRID “55.08 285.80 1.2727 5.36 &.Sh 4.8 5.19 
‘A MORO GRID -55.)8 390,88 40736 5.17 9.84 2.57 5.02 
3 wortO Garo $5.90 325.00 1.82? 4.56 6.08 9,88 wed 
y. mOMLO GRIO +55.20 330.06 2.029 woul 3.26 90,78 3.67 
; PORLD BRIS -SE.)0 345, 68 2.278 3039 2459 = 069 2.02 
fi WORLO GRID -69,00 8.20 2.93 1.92 1.68 @.2% 1.78 
q WOUND GAIT “68.98 15.62 3,58? Le o® 1.26 © 4.20 1.32 
, WORLD S279 769.90 38.00 3,835 1.03 1.93 8.00 1003 
WORLD GAiO 50.00 65.98 Orns} 0.42 G7 Bo ae 0.75 
; 4OMD KRID 60.00 68.60 5.51 2.55 fae LOT 0.49 
q HOMLD GLIC 63.00 75,00 7,228 6.32 0.26 860 9.30 
a WORD GRID 763.90 90,00 15.825 0.15 «G25 G8 6.45 
WORLO GF.=0 -69.08 105.00 13.668 3.00 862.88 ©6888 6.08 
womd Gain -69.10 120.07 1.2632 0.06 0.00 a. 
: WORLO GRID 60,90 135.08 13.025 6.98 869.98) =O. 0. 68 
§ wOMLT GRID 60.06 158.00 10,383 Goth = 884088 Oe ke 
# WORLD GIO -€0.)8 i05. 60 7 oe82 0.27 8.2? 8.88 3.27 
. WORLD GRID “50.78 168. an 5.578 G48 f.v8  GL08 aud 
#oM0 GRID -68.98 195.68 . 38 0.66 8.73 8,43 8.79 
wom, GRIC *59.08 219.25 3.529 1.38 861.090 (4,23 Leia 
WORLD GRID 759.96 225.86 2969 2.83 4.57 2. 2s62 
WORLD “RIO 60.98 268.08 2.971 2.68 1453 058 2423 
WORLD GRIN “50,99 255.93 2.2865 3.47 2.89) 8,37 3408 
WORLD GRID $60.99 270. 86 27.095 6.98 3-23 9,77 3,97 
wOMLD GRID -59.30 205-00 1.936 e232 9050 = 79 95 
MORLO GRID +60.98 $00.09 1.396 Ho22 3565 90. SE 3.97 
WORLO GRID -69,70 325.89 2.392 3.72 3422 0056 3.52 
#ORLO GRID “67.28 338.08 2.207 3.9¢ 2.6% =O, aE 24a8 
WGm 0 GID 00,90 365.00 2.573 2053 2.18 8, 38 2.27 
wom o GRID “65.15 0.89 3.397 feud 1623 8,28 1.38 
WORLL GRIO =65.90 16,00 3.916 t.tt 0.96 08.35 0.3 
wort ds GRID 65.08 3°.68 9592 3077 6.69 8.08 0.72 
WORLD GRTO “65.50 ©.69 5.571 0.50 0250 0.90 9,50 
WORLD GRID 65,28 68.08 7.185 6.30 0.39 8,90 uo. 38 
wort? GRIo -65.90 75.489 210.151 8.15 0.45 8,90 Oot 
WORLD GRID -65,09 $9.88 15.997 0-06 8.06 9.09 3. 
wore GRID -$5.98 195-0° 26 dae 9.89 
worm.o Gk Ip 65.98 120.08 37.388 "60S 
WomD GRID 765.38 175. 90 31-476 o,e8 
WOM GRIO -65..8 158.08 19 40a 6.03 «69603 0) (008 3.63 
WORLD GID 65.19 165.60 12.840 ee Ces © ee Ser) sedd 
#omo GRID 65070 100,29 6.109 0.23 6.23 9,90 0.23 
WORLD GRIO 35.98 195.85 $.u3 4F = Bue? 8 8S 0.03 
wom.0 Garo “85.32 Pre. 0t SOL Pry ar) a Pe SJ o.71 
WORLD GRIO “85.78 225.08 3.736 1.15 21.00 0.15 12% 
womd GRID $5.99 208. 00 3-168 1662 2.37) = 0.25 158 
wWOMLO GRID -65.98 255.69 2.768 2.15 ry 5 ee 098 
wOMLO GRID -65.00 278.89 2.516 2.73 29H GF 2.53 
WORE GRID “65.98 285.88 2.383 292-2033) 0D 2.71 
wom.o CRI0 65.79 300.09 2.368 2edm 2067 UL? eld 
WOM CR IO -65.08 315.08 2-88 2065 2060 0,49 2,58 
WOMO GRID 65.08 33¢. 60 2 e€78 20362065 8D 2.18 
WORLO 6210 65.06 365. 00 20°86 4:66 2.52 6.43 LeSd 
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Tofa. IFICATION 


GRID 
GRID 
GRID 
ER1D 
GRI0 
GR19 
GRin 
Garo 
GRAD 
GRID 
R10 
GRIO 
GRIs 
se iv 
GRID 
aero 
6210 
st10 
GR1G 
GRIS 
GRIC 
RID 
GR10 
GRID 


GRID 
S@10 
GRID 
GRID 
GRID 
GRICE 
GRID 
GRII 
GRI9 
GRID 
GRID 
GRID 
GRIO 
G2 10 
GFIO 
GR1d 
G21d 
Ge10 
GRID 
GRO 
GRID 
GRID 
GRID 
GRO 


SRID 
GRID 
GRO 
GRIO 
GRID 
Gz10 
oat 
GRID 
GRID 
GRIO 
Gio 
GR10 
GRIO 
GRID 
GRID 
G210 
GRID 
GRID 
GRID 
sR ID 
GRio 
GRI3 
GRID 
GRID 


TABLE 8t 


SEDSREPRIT 


LAT. 


=70.30 
-78a.10 
~70,50 
-F0.39 
“70.39 
-7O.00 
-re.ie 
770.30 
-FQ.de 
-7u.20 
-70.39 
-f3,29 
~FO.349 
-73,39 
-79,70 
70.949 
“75.0 
73.70 
-759.00 
-73.90 
-73.98 
-70-158 
-73.20 
-79.99 


-%9.39 
275.20 
-75.10 
-75.90 
-75.90 
“75.00 
“75,90 
“75.10 
“75436 
°735..270 
-F73.90 
=75.70 
-75 218 
“75.90 
“75.90 
~75.390 
275,20 
“75.30 
75.10 
=75.90 
=75.0n8 
-75.70 
75430 
~75 698 


-39,08 
-59.90 
-80.790 
-87,00 
~O0,00 
~80.20 
789.90 
-a9.00 
~89.96 
-89,98 
~89.30 
~89.10 
789.08 
~8G.00 
=$0-90 
~85.90 
-60.33 
~6G.96 
~80.59 
-88.92 
-88.96 
-88,79 
-89.00 
-80.70 


LCNG,. 


0,06 
19.00 
30,0C¢ 
45.99 
60,00 
75.88 
90.69 
195.00 
126,0¢ 
135.05 
450290 
156.09 
150. 50 
135.09 
216. 6¢ 
725.00 
209.00 
255.00 
270.00 
785.00 
3ob. 30 
315. 06 
5350.09 
365. 08 


0.99 
15.00 
30.09 
45.00 
56.65 
75.00 
90.90 
105.99 
120005 
135. 85 
158. 86 
166.90 
sen, 88 
135.90 
210.00 
225, 50 
268.989 
265.90 
z70.00 
265-90 
380. 00 
315.06 
339.00 
345.90 


0.04 
18. 06 
30.90 
£6.90 
60.00 
76.00 
90.69 

165,89 
120,.0¢ 
135.08 
160.90 
165. 689 
160.60 
195.07 
210,90 
225.00 
2u9. 00 
265.60 
£75.85 
285.20 
Sar.co 
315.98 
330.90 
305.09 


166 


(comT Inve) 


Ll 
vaLUF 


wedbd 
wath? 
5.626 
7.833 
3.478 
re,tr? 
25.863 
Gi.?22 
178.720 
123.226 
45.302 
224596 
122192 
5.266 
6.123 
4 833 
2108 
3.469 
34232 
2,954 
2.915 
3.794 
31.223 
3.567 


5.011 
5.223 
7.92% 
8.320 
12.233 
14.651 
35-218 
95.612 
PHOHEw 
4790782 
79.817 
322620 
17.496 
11.382 
6.220 
€.386 
Se2ee 
4 522 
@.371 
1.829 
3,756 
3.835 
4.868 
& ak 


B.49t 
7aee8 
8.064 
11.018 
16.48% 
23.859 
31.331 
521.945 
76.919 
go.172 
51.419 
Si, 55 
70,736 
14,7:8 
10.658 
a.eb3 
7,058 
&.187 
3.57% 
5.2e7 
5.123 
5.181 
$2415 
5.840 


pos 


6.33 
0.467 
Q.4? 
o. 31 
c.19 
0.78 


O.a3 
2.14 
a.?2 
ry 
0. 5h 
4.05 
1.35 
1.57 
1.35 
1.92 
1.76 
1.56 
toi? 


9.59 
Ded 
0.30 
0.13 
O.1d 
0.94 


9.55 
o.32 
0.23 
a, 36 
9.59 
0.72 
0.37 
1. 16 
4.13 
1.15 
9.88 
277 


0.33 
o. 30 
0.13 
8.135 
9.147 
O.93 


9.33 
9.38 
a.13 
ech 
6. 36 
Saud 
o,49 
e.53 
8. 56 
Gs >. 
C83 


3s a2? 


pts) 


2.87 
0.63 
ten? 
@.32 
Q.17 
0.28 


Gas 
o.19 
0.22 
Q.49 
Cebs 
Te9e 
1.13 
1.65 
1.62 
1.56 
1.64 
1.31 
1206 


0.59 
Dems 
030 
9.12 
p.10 
5.0% 


g,55 
Oei2 
0.23 
6.36 
0.53 
9.72 
O.87 
0.36 
1.00 
1.09 
6-68 
0.75 


9.35 
Dez? 
0.29 
b.13 
g.07 
o.33 


PENUMBRAL 
alGTh 


0.36 
O. he 
6.00 
6.08 
0,92 
a,c 


4,00 
$90 
a, ot 
O. Oh 
5,00 
9.12 
8.16 
9.22 
9,33 
Oo. 36 
O.ih 
6,26 
0,36 


9,00 
. 08 
$.g0 
3.60 
9,10 
0.08 


@, 20 
5.88 
0.00 
a.00 
9.08 
o.00 
Oo. a2 
a. 87 
v.00 
9. £0 
9.00 
9.80 


